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ABSTRACT: The work aims to study the relationship between the polystyrene phase distribution of low-temperature seal
coatings in AlSi-PHB (aluminum-silicon polyphenylene ester) with different structures and the coating scraping force under

high-speed scraping conditions. Three AlSi-PHB seal coatings with different structures were prepared by atmospheric plasma
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spraying method. The metallographic photographs of the cross-section of the coating were measured by scanning electron
microscopy and laser confocal equipment. The multi-fractal spectrum of polystyrene phase distribution after characterization
was obtained by Matlab software. The friction coefficient was measured by a UMT-2 micro-friction wear tester. The scraping
force of the coating under a given high speed scraping condition was measured by a high speed rotor test bench and the friction
and wear mechanism of the coating was analyzed. The multifractal spectrum could quantitatively characterize the distribution of
polyphenyl ester phase and the proportion of particles in size. The friction coefficients of the three friction pairs were 0.64, 0.56
and 0.55, respectively. The scraping forces during high speed scraping were 104, 154 and 90 N, respectively. The friction and
wear mechanisms of micro-cutting and adhesive wear occurred in all three coatings. In the case of similar content of
polyphenylene ester phase, the average friction coefficient is related to polyphenyl ester phase content, distribution uniformity
and proportion of particle size: the more polyphenyl ester content, the smaller the average friction coefficient. When the content
is similar, the distribution of the polyphenyl ester phase is more uniform, the particles become finer, and the friction coefficient
is smaller. At the same time, the uniformity of the distribution of polyphenyl ester phase will affect the scraping force during
high-speed scraping. The more uniform distribution of polyphenyl ester phase can lead to higher bonding strength of the coating
and greater scraping force, so the coating will be less likely to fall off.

KEY WORDS: aluminum silicon polyphenyl ester; sealing coating; multifractal spectrum; friction coefficient; high speed

scraping; scraping force
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Tab.1 Spraying parmeters of AlSi-ployester seal coating

Gun
Sample Voltage/ Current/ Feed rate/ movement Distance
p A% A (rad'min”") speed/ d/mm
(mm-s )
1# 41.7 790 13 300 115
2# 39.4 700 13 300 115
3# 38.6 600 13 300 115
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Fig.3 Scanning electron micrograph of cross-section of aluminum-silicon polyphenylester
seal coatings with three different structures
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Fig.4 EDS spectrum detection results of different phases: a) black polyphenyl ester phase; b) white aluminum silicon phase
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Tab.2 Polyphenyl ester content and surface hardness of
three aluminum-silicon polyphenyl ester seal coatings

Polyphenyl ester ~ Surface hardness

AlSi-ployester

content/% (HR15Y)
1# 49.7 39.48
2# 52.4 38.05
3# 54.3 37.88
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Tab.3 Main parameters of multi-fractal spectrum
of three AlSi-PHB seal coatings

AlSi-PHB Amin Amax Aa f(amin) f(amax) Af

1# 1.8409 2.4513 0.6104 1.8038 1.3500 0.4538
2# 1.8547 2.4298 0.5751 1.8189 1.3906 0.4283
3# 1.8824 2.5200 0.6376 1.8437 1.2312 0.6125
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